Introduction
The growing interest in factors involved in the healing of intestinal anastomoses, is due to serious clinical repercussions secondary to the occurrence of dehiscence, increasing hospital stay and mortality. The means to avoid this important complication is part of the surgical routine. However, it does not always meet the expectations for post operative results.
However, the search for knowledge on the diverse aspects involved in intestinal healing has acquired practical importance, resulting in a great number of studies that evaluate aspects related to surgical techniques, histopathological aspects, biochemicals or biomechanics. Other factors not directly related to surgical techniques, but which could influence intestinal cicatrization, have been less evaluated, such as the occurrence of hypovolemic shock.
Shock is defined as a circulatory dysfunction causing tissue hypoxia 1 . It can be secondary to various factors, among them, hypovolemia which is characterized as hemorrhagic shock. Because of low perfusion and tissue oxygenation, anaerobic metabolism develops and lactic acid is produced resulting in metabolic acidosis. Therefore, serum lactate has been used to evaluate the occurrence and intensity of tissue hypoperfusion 2, 3 . The compromise of the mucosal barrier of the gastrointestinal tract, secondary to shock, plays an important role in the breaking out of systemic repercussions, allowing the liberation of inflammatory measures, as well as bacterial translocation 4, 5, 6 , which are factors that could interfere with the quality of intestinal anastomoses.
Hemorrhagic shock and the necessity to perform intestinal anastomoses are common occurrences in emergency surgeries and important events in post operative evolution.
The purpose of this study is to evaluate the influence of hemorrhagic shock in colonic anastomoses in rats, with a rupture by liquid distension resistance test.
Methods
This experiment was approved by the Committee of Ethics and Animal Experiments of the Campinas State University.
Wistar lineage rats (Rattus norvegicus albinos, Rodentia mammalian), averaging 90 days old and weighing from 310 to 380 grams were divided into 2 groups of 10, named: G1 and G2.
G1 -submitted to colonic anastomoses in normovolemia conditions G2 -submitted to colonic anastomoses in hemorrhagic shock
The animals were submitted to venous anesthesia, with sixty milligrams/Kg of 3% sodium pentobarbital and blood pressure measured before and during the whole surgical procedure with pressure transducer (Edwards) and registered on a polygraph.
A median laparotomy was performed, followed by a left colon section, two cm above the peritoneal reflection. Colonic anastomoses were performed with extra-mucosal seromuscular interrupted sutures with 7-0 polypropylene and protected by a four cm square of polyvinylchloride film (PVC), fixed to the pericolic fat.
In G2, the installation of shock was performed before the beginning of the surgical procedure by removing one half milliliter of blood from the carotid artery, every two minutes until the BP reached 50 mmHg or the limit of 30% of total volemia. At the end of the surgical procedure, the fluid replacement was done through the carotid artery by using 0.9% physiological serum heated at 37 o C, corresponding to one third of the amount of blood removed. There was no fluid replacement in G1.
The dosage of lactate was done in both G1 and G2 before the installation of the hemorrhagic shock (ILG1/ILG2) and at the end of the surgery (FLG1/FLG2). The body temperature was maintained at 37 o C. The rats were euthanized on the fifth post operative day and a five centimeter segment of the colon containing the anastomoses at its midpoint was resected from the abdominal cavity. Afterwards, it was placed in a recipient containing papaverine hydrochloride solution (250 milligrams/l) at a temperature of 37 o C for 30 minutes. The evaluation of the anastomoses was performed by a biomechanical rupture by liquid distension resistance test, as proposed by Chung 7 .
The colic segment was filled with physiological serum in a closed system, determining the intra-luminal pressure necessary to rupture the intestinal segment. The moment of rupture was seen by the leakage through the point of rupture and the corresponding pressure was registered on the polygraph (Bese).
Statistic analysis
In order to describe the profile of the sample according to the diverse variables, descriptive statistics were made (mean, standard deviation, minimum and maximum values) of the continuous variables, (G1 and G2). For the comparison of the continuous variables between the two groups the precision Mann-Whitney test was used and for the analysis of the lactate between the times the precision Wilcoxon test was used.
Results

Evaluation of the abdominal cavity
On the fifth post operative day, there were no macroscopical differences ly in the aspect of the abdominal cavity between the two groups; nor were there collection evidence, free liquid or perianastomotic blocks. In relation to the aspect of the, anastomoses good coaptation was observed in the borders and absence of ischemic signs in all of the rats of both groups.
Mean arterial pressure (MAP)
The MAP values obtained of the two groups before, during and after the procedure are indicated in Table l .
TABLE 1 -MAP Values
Lactate serum
The initial mean value of lactate serum of G1 and G2 are described in Table 2 and Figure 1 . 
MMOLES/LITER
G1
G2
The comparative values of final lactate serum of G1 and G2 are presented in Table 3 and Figure 2 
Initial and final dosage of lactate serum in G1
The comparative mean values of the initial (ILG1) and final FLG1) lactate serum dosages in G1 are shown in Table 4 and Figure 3 . 
Initial and final dosage of lactate serum in G2
In G2, the initial mean value of lactate serum (ILG2) was smaller than the final mean value. (FLG2) (p<0,01). (Table  5 and Figure 4 ). 
TABELA 5 -
Rupture resistance test by liquid distension
No difference was observed between the mean values of rupture in G1 and G2 (Table 6 and Figure 5 ). 
Discussion
Anastomotic dehiscence stands out among the most serious post operative complications in gastrointestinal surgery, especially in colon surgery, be it precocious or happening later on, with a high mortality rate. This complication can be attributed to a series of factors such as gastrointestinal disease itself, inadequate blood flow, tension of the sutures or technical failure.
Actually, the number of patients with traumas that aggravate hemorrhagic shock. is notable. Therefore, the simultaneous occurrence of intestinal injuries in patients in critical condition, make it relevant and the anastomotic dehiscence contributes to the death rate. Besides this, the intestinal tract is one of the organs that precociously suffers the consequences of the mechanism of post-shock hemorrhagic ischemia 8 , causing the release of inflammatory cytokines, toxins and bacterial translocation with serious systemic repercussions and, it is believed, that these alterations can negatively influence intestinal anastomoses. 3 Considering ethical and practical aspects in the evaluation of this variable, the influence of the state of hemorrhagic shock in patients with intestinal anastomoses, a study model in animals has been elaborated. The model of hypovolemic shock developed was obtained by the removal of half millimeter of blood until the 50 mmHg mean arterial pressure value is reached or when the corresponding volume of 30% of the total volume of the rat is reached. The limit of 30% was chosen for two reasons: to simulate the human condition of moderate non- lethal hemorrhagic shock and due to the fact that the rats tolerate well this loss of volume according to a previous pilot project. The replacement volume corresponded to the 30% of the volume removed, percentage established as the least amount necessary to decrease mortality, without the restoration of the initial arterial blood pressure.
Basically, two parameters were used to evaluate the shock level: mean arterial pressure and lactate serum dosage. Although the mean arterial pressure was not the most reliable parameter, since there are compensating mechanisms, it was used because we were dealing with one of the most used parameters in clinical practice. As shown by Gilmour et al 9 in an experimental model, the 10% volemic reduction, in spite of not being accompanied of significant alterations in arterial pressure, caused a significant reduction in blood flow (28%) in the colon, as well as a 29%. decrease of oxygen supply This being so, in this study, in which the development of a state of shock occurs with the removal of 30% volemia or maintaining the MAP values of 50mmHg, it can be assumed that oxygen tissue supply in G2 had been compromised.
The evaluation of the intensity of hemorrhagic shock can be done through the dosage of lactate serum. The excess of lactate, as an indicator of the lack of oxygen, has been studied to evaluate the seriousness of the state of shock in humans and in experimental models 2, 3 . It is considered a quite reliable parameter for shock intensity when comparing the measurements of arterial pressure and heart insufficiency 10, 11 . Considering that in G2 the values of the initial and final doses of lactate serum were statistically significant among them, as well as when compared to G1 values, the experimental model developed in this study simulates a non lethal shock condition, which effectively indicated that the anastomoses in G2 rats were in unfavorable conditions in relation to those of G1.
However, in this study, there was no evidence that the anastomoses of G1 animals was compromised by the rupture by liquid distension resistance test. Dzienis-Koronkiez et al 12 found evidence of distinct alterations of the colon and small intestine in rats which underwent the hemorrhagic shock. The liberation of proteolytic enzymes, particularly cathepsina D, was higher than the proximal portions of the small intestine. These findings suggest a greater susceptibility of structural compromise of the small intestine in relations to the colon, as has been observed by other authors 13, 14, 8 . This way, colic anastomoses carried out under adverse conditions could be more resistant, becoming in just a few alterations into biomechanic parameters.
In the present study, as it was observed by BuchnillerCrair TL et al 14 , no alterations were noted in the rupture pressure of the anastomoses during the first post-operative week. However, the histological alterations that could be associated to the weakness of anastomoses accentuated after the first postoperative week 13, 14 . One may suppose that the major incidence of anastomotic dehiscence of, as well as the evidence of lesser values of rupture pressure, can occur principally after the seventh post operative day.
The present experiment can contribute to better understanding of the other variables which can influence the quality of intestinal anastomoses. The fact that the values of rupture pressure by liquid distension would not have been different between the two groups, permits the inference that the presence of hypovolemic shock does not interfere in any significant manner in the colonic anastomoses in rats in the early post operative phases. The histological alterations observed in other studies do not appear to be sufficient to weaken the sutures in the first post operative week.
The intensity and duration of the shock as well as the post operative period should be taken into consideration for the interpretation of the evaluation of the anastomoses.
Conclusion
The presence of hemorrhagic shock causes no harmful effects on colonic anastomoses in rats evaluated with the rupture by liquid distension resistance test, on the fifth post operative day.
